Isolation and characterization of ornithine transcarbamylase from normal human liver.
We report experiments describing the isolation and characterization of ornithine transcarbamylase from normal human liver. Our preparative procedure employs initial centrifugation and heat steps, intermediate batch-wise adsorption and desorption from ion exchange resins and column chromatographic elution from hydroxylapatite, and final purification by gel filtration chromatography and glycerol density gradient centrifugation. The enzyme, purified 580-fold in this way, is homogeneous as judged by native and sodium dodecyl sulfate-polyacrylamide gel electrophoresis. Human ornithine transcarbamylase has a molecular weight of 114,000 and is a trimer of identical 38,000 molecular weight subunits. It focuses at pH 6.8 as a single band on polyacrylamide gel, has a COOH-terminal phenylalanine, an NH2-terminal glycine, an apparent Km for L-ornithine of 0.4 mM and for carbamyl phosphate of 0.16 mM, and a pH optimum of 7.7. The enzyme is quite stable over a temperature range from -50 degrees to +60 degrees C and over the pH range from 5.8 to 8.2. The quaternary structure and amino acid composition of the human enzyme are very similar to those of its bovine homologue.